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@) Mould for fibre-reinforced plastics. 



@ A fibre-reinforced plastic article-forming 
mould (10) having substantially the same ther- 
mal expansion coefficient as that of the fibre- 
reinforced plastic, at least a surface layer of the 
mould being fully fluid-tight, is produced by 
machining the surface of an easily machinable 
ceramic material (3') to a contour of the fibre- 
reinforced plastic article to be formed ; impreg- 
nating the machined surface of the easily 
machinable ceramic material with a hardening 
resin ; and hardening the hardening resin to 
turn the surface layer of the mould into a fully 
fluid-tight, dense layer (5). 



FIG. 2 (b) 
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The present invention relates to a mould for form- 
ing fibre-reinforced plastic articles, a master mould 
for use in the production of a forming mould and meth- 
ods for producing such mould and master mould. In 
particular, the present invention relates to a mould 
and a master mould which comprise a ceramic mate- 
rial which can be easily machined, and methods for 
producing such a mould and master mould. 

Since fibre- reinforced plastics are light in weight 
and have excellent mechanical strength, they are 
widely used for various structures, amongst other 
things. To form uniform fibre- reinforced plastics, a 
plurality of so-called prepregs, (pre-impregnated fi- 
bre mats) each composed of a fabric (cloth) of rein- 
forcing fibres such as carbon fibres, etc. impregnated 
with a thermosetting resin, are usually laminated and 
pressed while being heated. In this case, if a mould 
for forming a fibre-reinforced plastic article does not 
have the same thermal expansion coefficient as that 
of the fibre-reinforced plastic article, the fibre-rein- 
forced plastic article obtained through such a heating 
process will have a poor dimensional accuracy. Ac- 
cordingly, it is common to produce both a mould and 
a fibre-reinforced plastic article by the same material. 

A mould used for producing the fibre-reinforced 
plastic article-forming mould is generally called a 
master mould. This master mould should also have 
the same thermal expansion coefficient as that of the 
fibre-reinforced plastic article-forming mould. Ac- 
cordingly, conventional master moulds are also made 
of fibre-reinforced plastics. 

A typical example of a conventional method for 
producing a master mould is shown in Figs. 6-8. Re- 
ferring to Fig. 6, a support member 52 is fixed to a 
base plate 51 made of aluminum, etc. and is covered 
with gypsum 53 (Fig. 6 (a)). Afterthe gypsum 53 is sol- 
idified, the surface of the gypsum 53 is machined by 
a ball end mill 54 to produce a primary mould 55 hav- 
ing a surface contour exactly equal to that of an outer 
surface of a final fibre-reinforced plastic article (Fig. 
6 (b)). The primary mould 55 is disposed in a box- 
shaped mould 56, into which gypsum 57 is poured 
(Fig. 6 (c)). After the gypsum 57 is solidified, it is taken 
out of the box-shaped mould 56 and the primary 
mould 55 is removed to leave a gypsum mould (sec- 
ondary mould) 58 (Fig. 6 (d)). By these steps, the 
properties (contour, smoothness, etc.) of the outer 
surface of the fibre- reinforced plastic article are 
transferred to a concave surface 58a of the gypsum 
mould 58. It should be noted that timbers may be used 
instead of gypsum to form the primary mould 55 as a 
wood mould. 

Since the gypsum mould 58 has an extremely dif- 
ferent thermal expansion coefficient from that of a fi- 
bre-reinforced plastic, it cannot be used as a master 
mould. Accordingly, it is necessary to manufacture a 
master mould of fibre-reinforced plastic from the gyp- 
sum mould 58. For this purpose, a plurality of layers 



of reinforcing fibre fabrics are stacked one by one on 
a concave surface 58a of the gypsum mould (second- 
ary mould) 58 and impregnated with a hardening res- 
in (wet layup step, as shown in Fig 7 (a)). The master 

5 mould 60 composed of a hardened fibre- reinforced 
plastic has an outer surface having the same contour 
as that of the final article. Namely, the properties of 
the machined surface of the gypsum mould is trans- 
ferred to a master mould 60 of the fibre- reinforced 

10 plastic. Fig. 7 (b) shows the master mould 60 support- 
ed by a suitable support member 61. 

However, since the convex surface 60a of the 
master mould 60 constitutes a forming surface (hav- 
ing good surface properties), it is necessary to form 

15 a concave mould (tool mould) to which the properties 
of the convex surface 60a of the master mould 60 are 
transferred. In other words, it is also necessary to pro- 
duce a reverse mould. 

Figs. 8 (a)-(c) show the steps of manufacturing a 

20 tool mould, as a reverse mould. First, as shown in Fig. 
8 (a), a plurality of prepregs of fibre-reinforced plas- 
tics are disposed on the surface of a fibre- reinforced 
plastic article-forming mould 60 supported by support 
member 61 , and covered by a heat-resistant bagging 

25 film 73 and sealed with a heat-resistant sealer 74. By 
suction through a suction opening 75, the inside of the 
bagging film 73 is evacuated. In the assembled state, 
the mould 60 is placed in an autoclave 76 and heated 
under pressure to harden the prepregs as shown in 

30 Fig. 8 (b). The fibre-reinforced plastic article 80 thus 
obtained has good surface properties and can be 
supported by a suitable support member 81 for use as 
a concave mould as shown in Fig. 8 (c). 

In addition to the above gypsum moulding meth- 

35 od, there is known a method for forming a master 
mould from blocks of an epoxy resin, a phenol resin, 
etc. In this method, the blocks are stacked and the en- 
tire surface of the integrally stacked blocks is ma- 
chined to obtain the same contour as that of the final 

40 article. 

This method has its advantages in that it can form 
a fibre-reinforced plastic article-forming mould direct- 
ly from a master mould. 

However, the above conventional method for pro- 

45 ducing a fibre-reinforced plastic article using gypsum 
or wood as a mould material has its disadvantages in 
that three types of moulds including a reverse mould 
should be manufactured, which makes the entire 
process very lengthy and complicated, and in that 

so storing a gypsum mould in good conditions is very dif- 
ficult because it must be stored at constant tempera- 
ture and pressure. 

Also, the shrinkage, expansion, deformation, etc. 
of the gypsum mould makes the dimensions of the 

55 master mould inaccurate. Further, since coating and 
casting processes of gypsum are needed in the con- 
ventional method, working conditions are likely to be- 
come unsatisfactory. In the case of using resin 
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blocks, not only are material costs high, but the resin 
blocks are slightly deformed when heated during the 
process of forming a fibre- reinforced plastic article. 
Also, since resins have thermal expansion coeffi- 
cients of 30x10- 6 /°C to 40x10- 6 /°C, which are larger 
than those of fibre-reinforced plastics (5x1 O-^C to 
7x10- 6 /°C), dimensional accuracy decreases drasti- 
cally particularly when large articles are moulded. 

Viewed from a first aspect of the present inven- 
tion, there is provided a mould for forming a fibre-re- 
inforced plastic article comprising an easily machina- 
ble ceramic material having substantially the same 
thermal expansion coefficient as that of said fibre-re- 
inforced plastic, wherein at least a surface layer of 
said mould is substantially fluid-tight. 

Viewed from a second aspect of the present in- 
vention, there is provided a method of making a mould 
for forming a fibre- reinforced plastic article, compris- 
ing the steps of: machining the surface of an easily 
machinable ceramic material to the contours of the fi- 
bre-reinforced plastic article to be formed; impregnat- 
ing the machined surface of said ceramic material 
with a hardening resin; and hardening said resin to 
form a substantially fluid-tight, dense layer. 

The above method may be used to form a master 
mould, from which tool moulds may be formed to 
mould the particular fibre-reinforced plastic articles. 
These tool moulds are preferably themselves made 
from fibre-reinforced plastics. Alternatively, if the 
shape of the master mould permits, fibre-reinforced 
plastic articles can be moulded directly therefrom. 

Thus, viewed from a third aspect of the present 
invention, there is provided a master mould for form- 
ing a fibre- reinforced plastic article-forming mould, 
said master mould comprising an easily machinable 
ceramic material having substantially the same ther- 
mal expansion coefficient as that of said fibre-rein- 
forced plastic, at least a surface layer of said master 
mould being substantially fluid-tight. 

Viewed from a fourth aspect of the the present in- 
vention, there is provided a method of making a mas- 
ter mould for forming a fibre- reinforced plastic article- 
forming mould, comprising the steps of: machining a 
surface of an easily machinable ceramic material to 
the contours of the fibre-reinforced plastic article to 
be formed; impregnating the machined surface of 
said ceramic material with a hardening resin; and 
hardening said resin to form substantially fluid-tight, 
dense layer. 

It has been found that by using an easily machi- 
nable model material having substantially the same 
thermal expansion coefficient as that of the fibre-re- 
inforced plastic, and by machining the entire surface 
of the model material and impregnating it with a hard- 
ening resin, it is possible to obtain a mould having a 
good fluid tightness. 

The invention also extends to methods of making 
fibre- reinforced plastic articles, using the moulds or 



master moulds described herein. 

Some preferred embodiments of the present in- 
vention will now be described by way of example only 
and with reference to the accompanying drawings, in 

5 which:- 

Fig. 1 (a) is a schematic perspective view show- 
ing a frame member supporting model blocks in 
the process of producing a large master mould in 
accordance with a preferred embodiment the 

10 present invention; 

Fig. 1 (b) is a schematic perspective view show- 
ing model blocks stacked on the frame member; 
Fig. 1 (c) is a cross-sectional view showing the 
model blocks stacked on the frame member; 

15 Fig. 2 (a) is a cross-sectional view showing the 

step of machining the entire surface of the resul- 
tant model block stack in accordance with the 
preferred method of producing a master mould; 
Fig. 2 (b) is a cross-sectional view showing the 

20 step of impregnating a surface layer of the resul- 

tant model block stack with a hardening resin to 
form a dense layer; 

Fig. 3 (a) is a cross-sectional view showing model 
blocks stacked in the process of producing a 

25 small master mould in accordance with a prefer- 

red embodiment of the present invention; 
Fig. 3 (b) is a cross-sectional view showing the 
step of machining the entire surface of the resul- 
tant model block stack; 

30 Fig. 3 (c) is a cross-sectional view showing the 

step of impregnating a surface layer of the resul- 
tant model block stack with a hardening resin to 
form a dense layer; 

Fig. 4 (a) is a schematic perspective view show- 
35 ing prepregs and a bagging film laid on a master 

mould to produce a fibre- reinforced plastic arti- 
cle-forming mould; 

Fig. 4 (b) is a cross-sectional view showing the 
prepregs and the bagging film laid on the master 

40 mould; 

Fig. 5 (a) is across-sectional view showing model 
blocks stacked on a frame member to produce a 
fibre-reinforced plastic article-forming mould in 
accordance with a preferred embodiment of the 

45 present invention; 

Fig. 5 (b) is a cross-sectional view showing the 
step of machining the entire surface of the resul- 
tant model block stack; 

Fig. 5 (c) is a cross-sectional view showing the 
so step of impregnating a surface layer of the resul- 

tant model block stack with a hardening resin to 
form a dense layer; 

Fig. 6 (a) is a cross-sectional view showing gyp- 
sum mounted on a base member to produce a 
55 conventional master mould; 

Fig. 6 (b) is a cross-sectional view showing the 
step of machining the surface of the gypsum; 
Fig. 6 (c) is a cross-sectional view showing the 
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step of pouring gypsum into a box-shaped mould 
in which the surface-machined gypsum mould is 
disposed; 

Fig. 6 (d) is a cross-sectional viewshowing the re- 
sultant gypsum mould; 

Fig. 7 (a) is a cross-sectional view showing fab- 
rics of reinforcing fibres wet-laid up on the sur- 
face of the gypsum mould to produce a conven- 
tional master mould; 

Fig. 7 (b) is a cross-sectional view showing a 
master mould composed of a fibre-reinforced 
plastic; 

Fig. 8 (a) is a cross-sectional view showing pre- 
pregsand a bagging film laid on the master mould 
to produce a conventional fibre-reinforced plastic 
article-forming mould; 

Fig. 8 (b) is a cross-sectional view showing the 
master mould covered by the prepregs and the 
bagging film which is disposed in an autoclave; 
and 

Fig. 8 (c) is a cross-sectional viewshowing the re- 
sultant fibre-reinforced plastic article-forming 
mould (tool mould). 

[1] Master Mould => Forming Mould => Moulded 
Article 

A model material is first machined to a surface 
contour of a final article to produce a master mould, 
which is in turn used as a reverse mould for producing 
a forming mould for use in the production of a fibre- 
reinforced plastic article. 

(1.1) Structure of the Master Mould 

The preferred master mould of the present 
invention comprises a model material of easily 
machinable ceramics having substantially the 
same thermal expansion coefficient (about 
5x10- 6 /°C to about 9x10^/°C) as that of fibre-re- 
inforced plastics and good heat resistance. Such 
easily machinable ceramics may preferably be a 
calcium silicate- based ceramic composition con- 
taining reinforcing fibres and a binder resin. The 
preferred reinforcing fibres include short glass fi- 
bres, carbon fibres, aramide fibres, etc., and the 
preferred binder resins include rubbers such as 
styrene-butadiene rubber (SBR), etc., thermo- 
setting resins, etc. Because of the reinforcing fi- 
bres and the binder resin, the ceramic material 
does not crack during machining, showing good 
durability when used as a model material. 

Since this ceramic material contains a lot of 
cells (pores), its surface layer should be turned 
into a dense layer by impregnation with a harden- 
ing resin. If cells remain in the ceramic material, 
an evacuation treatment cannot be conducted af- 
ter covering with a bagging film, which means 
that this densification treatment is indispens- 
able. The impregnating resins may be any resins 



hardenable at elevated temperatures or at a room 
temperature, preferably e poxy resins, phenol res- 
ins, urethane resins, polyester resins, etc. The 
hardening res in- impregnated layer (dense layer) 
5 preferably has a depth of about 5 mm to keep suf- 

ficient fluid tightness. Since the dense layer con- 
stitutes a forming surface of the master mould, it 
should be concave when the master mould is a 
concave mould, or convex when the master 
10 mould is a convex mould. This dense layer pro- 

vides sufficient fluid tightness, thereby enabling 
an effective evacuation treatment after covering 
with a bagging film. 
(1 .2) Production of the Master Mould 
15 Two preferred methods for producing a mas- 

ter mould will be explained below: 
(i) Large Master Mould 

Commercially available model blocks 
made of calcium silicate may be stacked to 
20 form an original mould (starting mould). For 

this purpose, a frame member 2 for support- 
ing the original mould is fixed to a base plate 
1 of aluminum, etc. as shown in Fig. 1 (a). The 
frame member 2 may be made of any materi- 
25 als such as steel, aluminum, etc., as long as 

it can serve as a supporting means. 

The model blocks 3 are stacked on the 
frame member 2, and adjacent model blocks 
3 are bonded together by a heat-resistant ad- 
30 hesive (such as epoxy resins) (Fig. 1(b)). Fig. 

1 (c) shows one example of how model blocks 
are stacked on the frame member 2 to form a 
model block stack 3'. As described below, the 
model blocks 3 and the frame member 2 show 
35 differing thermal expansions during the heat- 

pressing process of the fibre- reinforced plas- 
tic. If the model blocks 3 and the frame mem- 
ber 2 are strongly fixed together, the model 
blocks 3 would be deformed. Accordingly, the 
40 model blocks 3 should be supported by the 

frame member 2 in a floating manner which 
provides a "floating structure". The floating 
structure means a structure in which the 
model blocks 3 are movable relative to the 
45 frame member 2 in both radial and longitudi- 

nal directions. With this floating structure, the 
model blocks are not deformed at all during 
the heat-pressing process of the fibre-rein- 
forced plastics. 
so Next, the entire surface of the resultant 

model block stack 3' is machined to a prede- 
termined contour by a tool 4 such as a ball end 
mill, etc. as shown in Fig. 2 (a). The machined 
model block stack 3' is impregnated with a 
55 hardening resin such as an epoxy resin, etc. 

in its surface layer, to form a dense layer 5 
having good fluid tightness (see Fig. 2 (b)). 
The master mould 10 thus obtained having 
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the above structure has a heat resistance of 
100°C or higher, particularly 150°C or higher, 
(ii) Small Master Mould 

In the case of a small master mould, the 
model blocks 3 need only be stacked and 5 
bonded together by a heat-resistant adhesive 
as shown in Fig. 3 (a). As in the large master 
mould, the resultant model block stack 3' is 
machined to a predetermined contour by a 
tool 4 such as a ball end mill, etc. (see Fig. 3 10 
(b)). The machined model block stack 3' is im- 
pregnated with a hardening resin such as 
epoxy resin, etc. in its surface layer, to form a 
dense layer 5 (see Fig. 3 (c)). 

(1.3) Production of the Fibre-reinforced Plastic 15 
Article-forming Mould (Tool Mould) 

Figs. 4 (a) and (b) show examples of stages 
during the production of a fibre-reinforced plastic 
article-forming mould using a master mould. The 
forming mould is produced from the same fibre- 20 
reinforced plastic as that of the final fibre-rein- 
forced plastic article. After applying a release 
agent to the surface of the master mould 10 dis- 
posed on the base plate 1, a plurality of pre pregs 
12 for manufacturing the fibre-reinforced plastic 25 
article-forming mould are laid on the master 
mould 10. Each prepreg 12 comprises reinforcing 
fibres and a thermosetting matrix resin. In this 
case, sufficient space should be provided around 
the stacked prepregs. Incidentally, the reinforcing 30 
fibres may be usual long, reinforcing fibres such 
as carbon fibres, aramide fibres, glass fibres, 
boron fibres, etc. The thermosetting matrix res- 
ins may be epoxy resins, polyester resins, phenol 
resins, etc. 35 

The prepregs 12 disposed on the master 
mould 10 are completely covered by a bagging 
film 13, and the periphery of the bagging film 13 
is fluid-tightly sealed to the master mould 10 by 
a heat-resistant sealer 14. In this state, the evac- 40 
uation of the bagging film 13 is conducted 
through a suction opening 15. This assembly is 
placed in an autoclave and subjected to a high 
pressure while it is heated. The autoclave is at a 
temperature of preferably between room temper- 45 
ature and 180°C and a pressure of preferably be- 
tween 200 kPa to 700 kPa. 

Once the resin in the fibre- reinforced plastic 
has completely hardened, the bagging film 13 is 
removed to obtain a forming mould. In this em- 50 
bodiment, since the master mould 10 is a convex 
mould (having a convex forming surface), the re- 
sultant forming mould is a concave mould (having 
a concave forming surface). 

(1.4) Production of a Fibre-reinforced Plastic Ar- 55 
tide 

The method for producing a fibre-reinforced 
plastic article is substantially the same as the 



method for producing a fibre-reinforced plastic 
article-forming mould. That is, a plurality of pre- 
pregs of a fibre- reinforced plastic are disposed 
on a concave surface of the forming mould and 
completely covered by a bagging film. After seal- 
ing, the inside of the bagging film is evacuated, 
and the assembly is subjected to a high pressure 
while it is heated. The temperature and pressure 
of the autoclave may be the same as described 
above. The fibre-reinforced plastic article thus 
obtained has a good appearance because its out- 
er surface is in contact with the forming surface 
of the mould. 

[2] Forming Mould => Moulded Article 

Model blocks are machined to directly produce a 
forming mould which is a reverse mould for a fibre-re- 
inforced plastic article, and the fibre-reinforced plas- 
tic article is produced by using this forming mould. 

(2.1) Forming Mould 

The model blocks 3 are stacked on the frame 
member 2, and adjacent model blocks 3 are 
bonded together by a heat-resistant adhesive 
(see Fig. 5 (a)). The model blocks 3 are supported 
by the frame member 2 in a floating manner (giv- 
ing a floating structure). Next, the entire surface 
of the resultant model block stack 3' is machined 
to a predetermined contour of a final fibre-rein- 
forced plastic article by a tool 4 such as a ball end 
mill, etc. as shown in Fig. 5 (b). The machined 
model stack 3' is impregnated with a hardening 
resin such as an epoxy resin, etc. in its surface 
layer, to form a dense layer 5 having good fluid 
tightness (see Fig. 5 (c)). Thus, the forming mould 
can be obtained directly from the model blocks 3. 
Because of the dense layer 5, the resultant form- 
ing mould shows good fluid tightness and durabil- 
ity. 

(2.2) Production of the Fibre- reinforced Plastic 
Article 

The fibre-reinforced plastic article may be 
produced in the same manner as in [1]. That is, a 
plurality of prepregs of fibre-reinforced plastic are 
disposed on a concave surface of the forming 
mould, and completely covered by a bagging film. 
After sealing, the bagging film is evacuated and 
pressed while heating in an autoclave. The fibre- 
reinforced plastic article thus obtained shows a 
good appearance because its outer surface is in 
contact with the forming surface of the forming 
mould. 

A preferred embodiment of the present in- 
vention will be explained in further detail by the 
following Example, which is not intended to re- 
strict the scope of the present invention. 
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Example 1 

Using easily machinable xonotlite blocks (Ca- 
Si0 3 + glass fibres + SBR, "Pearl Board" available 
from Onoda K. K.) having a thermal expansion coef- 
ficient of 6.5x10- 6 /°C and heat resistance of 200°C or 
higher as model blocks, the model blocks were 
stacked with adjacent ones bonded together by an 
epoxy resin. The stacked blocks are NC-machined to 
a predetermined shape by a ball end mill to provide a 
semicircular original mould of 2.9 m in a longitudinal 
direction and 1.8 m in a radial direction. 

The surface of the original mould was impregnat- 
ed with a heat-resistant epoxy resin and hardened at 
a room temperature to obtain a master mould. The mi- 
croscopic observation of the master mould having an 
impregnated surface portion revealed that the im- 
pregnated dense layer extended as deep as about 5 
mm from the surface, and that the impregnated sur- 
face was extremely dense. Also, a leak test on test 
pieces produced from the same materials by the 
same method showed that no leak was observed at 
all for 5 minutes. With test pieces not impregnated 
with an epoxy resin, pressures different from atmos- 
pheric disappeared within 5 minutes. 

When the master mould was kept at 100°C, the 
difference in thermal expansions between the model 
blocks and the frame member was about 2 mm, but 
there was no deformation in the model blocks at all 
because the model blocks were connected to the 
frame member in a floating structure. 

As shown in Fig. 4 (a), a plurality of prepregs of 
carbon fibre cloths impregnated with a thermosetting 
epoxy resin (Tool Light available from Mitsubishi 
Chemical Corporation) were mounted on the master 
mould which was given a scratch line for a transfer 
test, and covered by a bagging film. After sealing, the 
inside of the bagging film was evacuated. In the as- 
sembled state, they were placed in an autoclave and 
kept at 96±3°C and 7 kg/cm 2 for 6 hours to produce a 
tool mould of a fibre-reinforced plastic. 

With this tool mould, a fibre-reinforced plastic ar- 
ticle was manufactured under the same conditions as 
above. The resultant fibre-reinforced plastic article 
was observed with respect to a line transferred form 
the scratch line on the master mould. As a result, it 
was found that the transferred line on the fibre-rein- 
forced plastic article had only deviated by less than 
0.5 mm from a position corresponding to the scratch 
line on the master mould. 

The present invention has been described above 
referring to the drawings attached hereto, but it 
should be noted that it is not restricted thereto, and 
that modifications may be made. For instance, by 
making the master mould as a concave mould, ie. op- 
posite to the above Example, the forming mould may 
then be formed as a convex mould, thereby producing 
a fibre-reinforced plastic article having an inner sur- 



face with good smoothness and dimensional accura- 
cy. Also, instead of using prepregs for the forming 
mould and the fibre- reinforced plastic article, cold- 
setting resins may be used in a wet layup method, but 

5 the best effects can be obtained, in accordance with 
preferred embodiments of the present invention, 
when the prepregs are heated under pressure. 

As described above in detail, the master mould 
comprises an easily machinable ceramic material 

10 having substantially the same thermal expansion 
coefficient as that of fibre- reinforced plastic. Hence, 
bonded model blocks of the ceramic material need 
only be machined and impregnated with a hardening 
resin to provide the mould with a dense surface layer. 

15 Also, since the surface layer of the master mould is 
turned into a dense layer having good fluid tightness, 
prepregs for fibre-reinforced plastics may be mount- 
ed to the master mould without any pretreatment, and 
it may be covered by a bagging film and evacuated. 

20 Further, since the master mould is thermally stable, it 
can keep sufficient dimensional accuracy even after 
being exposed to a heating cycle, showing sufficient 
durability for manufacturing a plurality of tool moulds. 
Accordingly, fibre-reinforced plastic articles may be 

25 efficiently produced at a low cost. 

Thus, in at least in the illustrated embodiments, 
the present invention provides a mould for forming a 
fibre-reinforced plastic article and a master mould 
both having substantially the same thermal expan- 

30 sion coefficient as that of the fibre- reinforced plastic; 
further, there is provided a method for producing such 
a mould for forming a fibre-reinforced plastic article 
and a master mould without any complicated steps. 

35 

Claims 

1. A mould for forming a fibre-reinforced plastic ar- 
ticle comprising an easily machinable ceramic 
40 material (3') having substantially the same ther- 

mal expansion coefficient as that of said fibre-re- 
inforced plastic, wherein at least a surface layer 
(5) of said mould is substantially fluid-tight. 

45 2. A master mould for forming a fibre- reinforced 
plastic article-forming mould, said master mould 
comprising an easily machinable ceramic materi- 
al (3') having substantially the same thermal ex- 
pansion coefficient as that of said fibre-rein- 

50 forced plastic, at least a surface layer (5) of said 

master mould being substantially fluid-tight. 

3. A mould or a master mould as claimed in claim 1 
or 2, wherein said ceramic material (3') comprises 

55 calcium silicate, reinforcing fibres and a binder 

resin. 

4. A mould or a master mould as claimed in claim 1 , 
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2 or 3, wherein said surface layer (5) of said easi- 
ly machinable ceramic material (3') is impregnat- 
ed with a hardening resin which is hardened to 
form said substantially fluid-tight, dense layer (5). 

5 

5. The mould or a master mould as claimed in any 
preceding claim, wherein said ceramic material 
(3') is supported by a frame member (2) in a float- 
ing manner. 

10 

6. A method of making a mould (1 0) for forming a fi- 
bre-reinforced plastic article, comprising the 
steps of: machining the surface of an easily 
machinable ceramic material (3') to the contours 

of the fibre-reinforced plastic article to be formed; 15 
impregnating the machined surface of said cer- 
amic material with a hardening resin; and harden- 
ing said resin to form a substantially fluid-tight, 
dense layer (5). 

20 

7. A method of making a master mould (10) for form- 
ing a fibre-reinforced plastic article-forming 
mould, comprising the steps of: machining a sur- 
face of an easily machinable ceramic material (3') 

to the contours of the fibre-reinforced plastic ar- 25 
tide to be formed; impregnating the machined 
surface of said ceramic material with a hardening 
resin; and hardening said resin to form substan- 
tially fluid-tight, dense layer (5). 

30 

8. A method of making a fibre- reinforced plastic ar- 
ticle, using the mould or master mould as claimed 
in any of claims 1 to 5. 

9. A method of making a fibre- reinforced plastic ar- 35 
tide, comprising the steps of: making a mould 

(10) as claimed in claim 6; applying a plurality of 
layers of p re-impregnated fibre sheets (12) to the 
dense surface layer (5) of the mould, covering 
with a bagging film (1 3) and hermetically sealing 40 
the bagging film to the mould; evacuating the 
bagging film and placing the mould in an auto- 
clave; allowing the reinforcing plastic of the pre- 
impregnated fibre sheets to harden to form a fi- 
bre-reinforced plastic article; and removing the 45 
article from the mould. 

10. A method as claimed in any of claims 6 to 9, 
wherein said ceramic material (3') is formed by 
bonding blocks of the ceramic material (3) togeth- so 
erwith a heat-resistant adhesive. 
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FIG. 3 (c) 
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FIG. 4 (a) 
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FIG. 6 (a) 
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FIG. 6 (d) 
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FIG. 8 (a) 
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